Abstract Based on morphological and molecular analyses of a Petrochromis fish (Cichlidae) from the southern end of Lake Tanganyika, this fish is considered a taxonomic species distinct from the six known congeners. A new scientific name is proposed for this fish. A key to the seven Petrochromis species is included.
Introduction
Lake Tanganyika in the East African Rift Valley ( Fig. 1) harbours morphologically, ecologically, and genetically exceptionally diverse cichlid species assemblage. About 200 cichlid species have been described so far for Lake Tanganyika (Koblmüller et al. 2008a) , and new species are still being discovered (e.g. Takahashi and Hori 2006; Schelly et al. 2007; Verburg and Bills 2007; Takahashi 2008; Burgess 2012; Kullander et al. 2012) , such that the total number of species may reach 250 (Snoeks 2000) . Most of these species are endemic to the lake and this cichlid radiation most likely originated via intra-lacustrine speciation after the lake was established 9-12 million years ago (Cohen et al. 1993; Koblmüller et al. 2008a ). Due to this high diversity and rapid cladogenesis, these fish are important model systems for studying the factors and processes underlying adaptive radiation (e.g. Fryer and Iles 1972; Kornfield and Smith 2000; Turner et al. 2001; Kocher 2004; Seehausen 2006; Turner 2007; Koblmüller et al. 2008a; Salzburger 2009; Sturmbauer et al. 2011; Takahashi and Koblmüller 2011; Gante and Salzburger 2012) . Tropheini Poll 1986 is one of the most species-rich cichlid tribes endemic to the lake. In this tribe, 23 mouth-brooding species are currently considered valid and belong to seven genera (genus allocation for two species is not resolved, Takahashi 2003) . Molecular phylogenetic studies indicate that this tribe forms a monophyletic group within the socalled ''modern haplochromines'', sister to the extremely species-rich lineage that includes the species flocks of Lake Malawi and the Lake Victoria region as well as numerous riverine taxa (Salzburger et al. 2005; Koblmüller et al. 2008b) . Petrochromis Boulenger 1898 is a genus belonging to this tribe (Poll 1986; Takahashi 2003) . This genus is morphologically defined by having a brush-like tooth plate on each jaw (Poll 1986) , which allows the fish to comb unicellular algae from filamentous algae on rocks (Yamaoka 1983a) . These tooth plates are composed of tricuspid teeth arranged in irregular rows, and the shape of the outer teeth does not differ from the inner teeth (e.g. Poll 1956: figs. 18, 20) , whereas in the other species of the tribe Tropheini, the outer teeth are clearly different from the inner teeth. They are bicuspid in many species, are larger than the inner teeth, and are arranged in a single regular row (e.g. Poll 1956: figs. 10, 17) . The fishes of the genus Petrochromis inhabit the rocky littoral zone where they represent one of the dominant cichlid genera (Sturmbauer et al. 2008; Takeuchi et al. 2010; van Steenberge et al. 2011) ; the sandy bottom between rocky habitats restricts migration and gene flow in these fishes (Wagner and McCune 2009; Wagner et al. 2012 ). Thus, their habitat fragmentation and allopatric diversification resulted in numerous local colour variants (e.g. Kohda et al. 1996; Konings 1998) . Six taxonomic species are currently considered valid in this genus (Yamaoka 1983b; Poll 1986; Maréchal and Poll 1991) Poll 1948 . Although molecular phylogenies based on mitochondrial DNA (mtDNA) sequences and amplified fragment length polymorphism (AFLP) of nuclear DNA question the monophyly of this genus (Sturmbauer et al. 2003; Koblmüller et al. 2010) , this study uses this conventional taxonomic classification.
During his survey at the southern end of Lake Tanganyika, M. Hori of Kyoto University found an undescribed Petrochromis fish that was similar to P. fasciolatus in body colouration and stripe pattern (Fig. 2) but did not have a protruding lower jaw that characterises P. fasciolatus (see Yamaoka 1983b ). This fish was first recorded in 1996 and has been called Petrochromis sp. (''rotundus'') (Takeuchi et al. 2010 ). The present study conducted morphological and molecular analyses and compared the undescribed fish with the six known Petrochromis species to infer whether this fish is indeed a distinct taxonomic species.
Materials and methods
Specimens of the undescribed fish. M. Hori collected twelve individuals of the undescribed fish at Kasenga, Zambia (Fig. 1) by chasing the fish into a screen net while scuba diving. For molecular analyses, the right pectoral fin was fixed in 100 % ethyl alcohol in nine of the twelve individuals. The bodies of all the individuals were fixed in Fig. 1 Map of Lake Tanganyika (29805'-31815'E, 3830'-8850'S, 650 km in length, Coulter 1994) , showing the sampling localities of the specimens examined in morphological analyses Fig. 2 Underwater photographs taken at Kasenga (14-16 m depth) in November 2010 by M. Hori. Colour was corrected using Adobe Photoshop CS3 (Adobe Systems, Inc.). a The head of the group is Petrochromis fasciolatus, followed by two individuals of the undescribed fish (sex is unknown). The smallest individual could not be identified to species level. b An expanded image showing the two individuals of the undescribed fish. c Another photograph of P. fasciolatus; this individual appears to be a mouth-brooding female Brichard (1989) divided P. trewavasae into two subspecies based on differences in body colouration and caudal-fin shape and described one of the subspecies as Petrochromis trewavasae ephippium Brichard 1989 . No type specimens have been designated for P. t. ephippium. Konings (1998) reported another P. trewavasae-like fish, Petrochromis sp. ''Moshi Yellow''. These three fishes show different geographical distributions with overlaps at a few localities; Petrochromis trewavasae trewavasae is restricted to the southern region of the west coast of the lake, Petrochromis sp. ''Moshi Yellow'' is found at several localities on the east coast, and P. t. ephippium is distributed over the other coastal regions (Konings 1998) . As the taxonomic status of these fish is still unclear, the present study treats these fish as a single operational taxonomic unit, P. trewavasae, though these fish probably include some distinct species Some phenotypic variants are known in the P. polyodon species complex (e.g. Koblmüller et al. 2010; Wagner et al. 2012) . Although paraphyletic in an mtDNA phylogeny, this species complex forms a well-supported monophyletic group based on nuclear multi-locus (AFLP) data . As the taxonomic status of these fishes is still unresolved, the present study treats this species complex as a single operational taxonomic unit, P. polyodon, though it clearly represents a complex of several distinct, partially sympatric species Wagner et al. 2012) . Konings (1998) reported a local variant of P. orthognathus from the east coast between Luagala Point and Cape Mpimbwe and called it Petrochromis sp. ''orthognathus ikola''. Molecular phylogenies based on AFLP and mtDNA strongly support the monophyly of a clade containing P. orthognathus and Petrochromis sp. ''orthognathus ikola'' . As the taxonomic status of Petrochromis sp. ''orthognathus ikola'' is still unresolved, the present study treats these individuals as a single operational taxonomic unit, P. orthognathus. The present morphological analysis includes 20 individuals that are considered (as judged from their sampling locations) P. orthognathus and six individuals that are considered Petrochromis sp. ''orthognathus ikola''.
Interochromis loocki (Poll 1949 ) is known among aquarists as Petrochromis sp. ''orthognathus tricolor'', reflecting its similarities in general appearance to P. orthognathus (see Konings 1998) . However, this species does not meet the morphological definition of Petrochromis; for example, the outer teeth on jaws are bicuspid in I. loocki, whereas tricuspid in Petrochromis. Therefore, this species is not a member of the morphologically defined genus Petrochromis, and the present study did not include this species in morphological analyses.
Morphological data. Sixteen morphometric characters [standard length (SL), body depth, head length, length and depth of caudal peduncle, lengths of dorsal-fin and analfin bases, lengths of pectoral, pelvic, and caudal fins, head width, snout length, eye length, interorbital width, lowerjaw length, and upper-jaw protrusion] and 10 meristic characters (spines and soft rays in dorsal fin, spines and soft rays in anal fin, soft rays in pectoral fin, scales in longitudinal line, scales on upper and lower lateral lines, scale rows between lateral lines, and gill rakers on the first ceratobranchial) were examined in all individuals, and four morphometric characters on the lower pharyngeal jaw (length and width of the lower pharyngeal jaw, and length and width of the dentigerous area on the lower pharyngeal jaw) were measured in one individual of the undescribed fish (MRAC B3-03-P-05). The methods used to measure and count these characters correspond with those of Snoeks (2004) with the following exceptions. The lengths of the pectoral and pelvic fins were measured from the base to the tip of the longest ray in each fin. The length of the caudal fin was measured from the base to the tip of the longest soft ray in the upper lobe, which was the second, third or fourth branched soft ray from the upper. The base of the soft ray is on a skinfold resulting from lateral bending of the caudal fin. The protrusion of the upper jaw is the horizontal distance between the anterior tips of the upper and lower jaws when the mouth is closed completely, or closed to the hypothetical normal position in species that cannot close their mouth completely. The anterior tips of jaws are on the lip tissues. When the lip tissues had been fixed in an unnatural shape, the upperjaw protrusion was measured between the hypothetical points if the lip tissues had been in natural shape. A positive value indicates that the upper jaw protrudes anterior to the lower jaw and a negative value indicates that the lower jaw protrudes anterior to the upper jaw. Scale rows between lateral lines were counted at the anterior end of the lower lateral line. Paired characters except for gill rakers were measured or counted on the left side of the body unless these were broken. Gill rakers were counted on the right side. Although counted in many taxonomic studies of cichlid fish, the outer teeth on the upper jaw were not counted in the present study, as they are difficult to count correctly; these teeth were irregularly arranged and not distinguishable from the inner teeth in Petrochromis. The last two soft rays were counted as two soft rays in the dorsal and anal fins, although these are sometimes counted as one soft ray in non-cichlid fishes (e.g. Hubbs and Lagler 2004) . The numbers of spines and soft rays in a fin were indicated by Roman and Arabic numerals, respectively. Measurements were taken to the nearest 0.1 mm using dividers or digital callipers except for the lower pharyngeal jaw, of which measurements were taken to the nearest 0.01 mm using a digital microscope (KEYENCE VHX-100).
Statistical analyses of morphological data. Fifteen morphometric characters and eight meristic characters were used for statistical analyses. The SL was used as covariate. The four morphometric characters on the lower pharyngeal jaw, the number of spines on anal fin, and the number of scale rows between lateral lines were not used for statistic analyses, as these were measured only in one individual or were invariable.
Three analyses were conducted to test differences between the undescribed fish and each of the six known Petrochromis species and between sexes; those were a multivariate analysis of covariance (MANCOVA) with log 10 -transformed SL as a covariate on 14 log 10 -transformed morphometric characters except for upper-jaw protrusion, an analysis of covariance (ANCOVA) with SL as a covariate on the upper-jaw protrusion, of which the raw data were analysed, as it can be zero or negative, and a multivariate analysis of variance (MANOVA) for the eight meristic characters. Critical significance levels were corrected following the Bonferroni procedure.
Phylogeny of mtDNA sequences. Koblmüller et al. (2010) inferred the phylogeny of the Tropheini based on AFLP and mtDNA sequence data, including the NADH dehydrogenase subunit 2 gene (ND2, 1047 bp) and control region (CR, 962 bp; excluding the poly-T region). To infer the phylogenetic position of the undescribed Petrochromis fish, we added mtDNA sequence data of this fish to the data matrix of Koblmüller et al. (2010) [N = 9, MRAC B3-03-P-04 to B3-03-P-07 and BMNH (The Natural History Museum, London, UK) 2013.2.13.1 to 2013.2.13.5]. We also included mtDNA sequence data of P. macrognathus, which has not been included in the phylogenetic analysis of Koblmüller et al. (2010) [N = 6, Zm (private collection of M. Hori) 02170, 02573, 02574, 02578, 02579, 03532, collected at Kasenga, Zambia]. Petrochromis polyodon, P. cf. polyodon, P. sp. ''macrognathus rainbow'', and P. sp. ''Texas Longola'' of Koblmüller et al. (2010) were treated as P. polyodon, and P. trewavasae, P. t. ephippium, and Petrochromis sp. ''Moshi yellow'' were treated as P. trewavasae (see above). This phylogenetic analysis includes the undescribed fish of Petrochromis, all the six described congeners, and two unidentified fishes, namely, Petrochromis sp. ''Katete'' and P. cf. macrognathus (sensu Koblmüller et al. 2010) . Details for the samples used in the phylogenetic analysis are in ESM Table S2 .
Total DNA was extracted from the right pectoral fin using Wizard Genomic DNA Purification Kit (Promega). Polymerase chain reaction was conducted using a GeneAmp PCR System 9700 (Applied Biosystems) with the following programme: one cycle of 94°C for 2 min., and 32 cycles of 94°C for 15 s, 55°C for 30 s, 72°C for 2 min. The ND2 region was amplified with the primers MET and TRP , and sequenced using these primers and the internal primers ND2.T-R (Duftner et al. 2005 ) and ND2.2A . The CR was amplified with the primers L-Pro-F_Tropheus ) and TDK-DHG (primer G in Lee et al. 1995) , and sequenced using these primers and the internal primers New species of Petrochromis 255 TDK-D (primer E in Lee et al. 1995) and SC-DL (Salzburger et al. 2002) . The PCR fragments were purified using PEG and directly sequenced with the BigDye sequencing chemistry (Applied Biosystems) using an ABI 3130xl sequencer (Applied Biosystems). DNA sequences were aligned by eye using MEGA4 software (Tamura et al. 2007 ). Sequences are available in the DNA Data Bank of Japan (DDBJ Accession no. AB850665-AB850679 for ND2, AB850680-AB850694 for CR). Phylogenetic tree construction. Phylogenetic inference based on maximum-likelihood (ML) was done in Treefinder version October 2008 (Jobb et al. 2004) . Shotgun search was repeated until the likelihood value was not improved. Statistical support was assessed by bootstrapping (100 pseudo-replicates). The best-fit model of molecular evolution for each region was selected under the Akaike Information Criterion (AIC) by Kakusan4 (Tanabe 2011 ). The transition model (TIM) with gamma distribution (? G) was selected for the first and second codon positions of the ND2 region, and the J2 model ? G for the third position. The general time reversible model (GTR) ? G was selected for the CR. Bayesian phylogenetic analysis was conducted using MrBayes version 3.2 (Ronquist and Huelsenbeck 2003) . Data were partitioned by gene, and additionally by codon position within ND2. Rate heterogeneity was set according to a gamma distribution with six rate categories (GTR model) for each data partition, which was selected under the AIC by Kakusan4. Posterior probabilities were obtained from MCMC simulations (5 million generations; trees sampled every 100 generations). The first 2000 trees were discarded as burn-in prior to estimating a 50 % majority consensus topology. Chain stationarity was checked using Tracer version 1.5 (Rambaut and Drummond 2009) .
Results
Morphological analyses. Raw morphometric and meristic data for the undescribed fish and the six known Petrochromis species are available in ESM Table S1 . The ranges of some characters did not or little overlap between the undescribed fish and the known species (Table 2) .
The MANCOVAs on 14 log 10 -transformed morphometric characters showed significant differences between the undescribed fish and five known Petrochromis species except for P. polyodon (Table 3) . Petrochromis polyodon was not significantly different from the undescribed fish in these characters after a Bonferroni correction, but the P value was rather small (0.0096). The range of upper-jaw protrusion of the undescribed fish did not overlap with those of P. fasciolatus, P. macrognathus, P. polyodon, and P. trewavasae (Table 2) , and these differences were statistically significant (Table 3 ). The MANOVAs on eight meristic characters showed significant differences between the undescribed fish and five known species except for P. fasciolatus (Table 3 ). Sexual differences were not significant in these analyses.
Phylogenetic analysis of mtDNA sequences. Except for some nodes in the ML tree with bootstrap support (BS) \70, the ML and Bayesian tree topologies were identical (Fig. 3) . Both analyses resolved the undescribed fish as a monophyletic group (BS of 100), sister to Petrochromis sp. ''Katete'' (BS of 100), which together represent a rather distinct clade of the genus Petrochromis. Petrochromis macrognathus resulted as monophyletic and was placed in a lineage containing the polyphyletic species P. polyodon and P. trewavasae. The other parts of the trees were identical to the mtDNA tree of Koblmüller et al. (2010) except for nodes with low bootstrap support; i.e. the Table S1 and those of Koblmüller et al. (2010) . Generic allocation has not been resolved for ''Cteonochromis'' horei and ''Gnathochromis'' pfefferi Discussion Taxonomy. The undescribed fish was clearly distinct from the six described species of the genus Petrochromis in several morphological characters with no or less overlaps (Table 2) . These morphological differences were statistically significant (Table 3 ). The ML and Bayesian trees based on mtDNA sequences showed a clear separation of the undescribed fish from the six congeners (Fig. 3) . Thus, both morphological and molecular data support the hypothesis that the undescribed fish represents a distinct taxonomic species rather than a variant of a described species of Petrochromis.
Habitat use. The undescribed fish occurs sympatrically with five known species of Petrochromis except for P. orthognathus at Kasenga (i.e. P. famula, P. fasciolatus, P. macrognathus, P. polyodon, and P. trewavasae). The undescribed fish is usually found on rocks at 13-15 m depth (the main habitat of this fish may be deeper than this area). The five sympatric congeners mainly dwell in shallower areas, and their densities are much lower in the deepwater areas where the undescribed fish occurs [present study; appendix S2 of Takeuchi et al. (2010) , which called the undescribed fish Petrochromis sp. (''rotundus'')]. The undescribed fish may reduce congeneric competition for resources such as food by exploiting this deep habitat.
Phylogenetic considerations. Although phylogenetic inference of Lake Tanganyika's cichlids, including the Tropheini, based on mtDNA data has been repeatedly shown to be heavily impacted by (ancient) incomplete lineage sorting and (ancient) hybridisation/introgression (e.g. Rüber et al. 2001; Koblmüller et al. 2007a Koblmüller et al. , b, 2010 Sturmbauer et al. 2010) , mtDNA data do provide important information on phylogenetic relationships between species. The close phylogenetic relationship of the undescribed Petrochromis species with P. sp. ''Katete'' might indicate that these two taxa are conspecific. Unfortunately, no voucher specimen is available for P. sp. ''Katete'', but it resembles the undescribed fish in its overall appearance (SK personal observation). Similarly, Petrochromis sp. ''flame tail'', another deep-water Petrochromis that recently entered the aquarium trade resembles the undescribed fish. More samples and analyses are needed to clarify whether these fish belong to the same taxonomic species as the undescribed fish and the geographic distribution of this species.
The new mtDNA data, in particular those of P. macrognathus, indicate that the large-bodied P. polyodon-, P. macrognathus-and P. trewavasae-like fishes are very closely related. Paraphyly or polyphyly of nominal taxa may indicate that incomplete lineage sorting and/or hybridization complicates phylogenetic inference and taxonomic assignment based on single molecular markers in this cichlid lineage (also see Sturmbauer et al. 2003; Koblmüller et al. 2010) . Nevertheless, the mtDNA data point to the urgent need for an extensive taxonomic revision of the entire genus, as morphologically and genetically distinct, yet taxonomically undescribed, taxa of the P. polyodon species complex appear to occur sympatrically at various locations (Konings 1998; Koblmüller et al. 2010; Wagner et al. 2012) . Thus, at present the true species number and consequently diversification rate appear to be dramatically underestimated in this clade, similar to the situation in the closely related genus Tropheus (Konings 1998; Schupke 2003; Egger et al. 2007 ).
Petrochromis horii n. sp
Here, the undescribed fish is named Petrochromis horii n. sp.
Holotype. MRAC B3-03-P-01 (female, 137.6 mm SL), Kasenga, Zambia, rocky bottom at 13 m depth, screen net, M. Hori and T. Takahashi, 21 Nov. 2009. Paratypes. N = 11. A fin clip was taken from nine specimens for DNA analysis (indicated by *). MRAC B3-03-P-02 (female, 85.0 mm SL), B3-03-P-03 (female, 105.7 mm SL), B3-03-P-04* (male, 100.7 mm SL), collected with the holotype; MRAC B3-03-P-05* (female, Diagnosis. This new taxonomic species differs from its congeners with no overlaps in several morphological characters (Table 2 ). Its body is deeper than that of P. macrognathus, the caudal peduncle is deeper than that of P. orthognathus, the pectoral fin is longer than that of P. macrognathus, the pelvic fin is longer than that of P. fasciolatus, the caudal fin is longer than that of P. famula, P. fasciolatus, and P. orthognathus, the interorbital region is wider than that of P. macrognathus and P. orthognathus, the upper jaw protrudes more than that of P. fasciolatus and less than that of P. macrognathus, P. polyodon, and P. trewavasae, the soft rays in the dorsal fin are fewer than in P. macrognathus, and the number of scales in longitudinal line is larger than in P. famula and P. orthognathus.
Morphological description. The morphological description, except for the lower pharyngeal jaw, is based New species of Petrochromis 259 on the holotype (Fig. 4a, b) , and the ranges for paratypes are given in parentheses; the morphometric and meristic data are summarized in Table 4 . The description of the lower pharyngeal jaw is based on a paratype (MRAC B3-03-P-05, Fig. 4c ). Body short, deepest at dorsal-fin origin, gradually becoming shallow to caudal peduncle; caudal peduncle short, depth of caudal peduncle 89. Dorsal fin originating slightly anterior to vertical line through posterior margin of operculum; each spine with a lappet near tip; all soft rays branched; posterior tip of the fin elongate, extending beyond caudal-fin base when depressed. Anal fin originating slightly anterior to vertical line through base of last dorsal-fin spine; three spines increasing in length posteriorly; first and second spines with a lappet near tip; all soft rays branched; posterior tip elongate, extending beyond caudal-fin base when depressed. Upper end of pectoral-fin base slightly posterior to vertical line through posterior margin of operculum; distal tip acutely pointed; fifth soft ray from upper longest, reaching vertical line through anus; soft rays branched, except uppermost two and lowermost two (except uppermost two and lowermost one or two). Pelvic fin originating posterior to vertical line through posterior margin of operculum; all soft rays branched; outer soft rays longer than inner ones; outermost soft ray filamentous, reaching anal-fin origin. Caudal fin lunate; distal tips of upper and lower lobes acutely pointed.
Scales on flank cycloid or ctenoid with radially directed short ctenii; granulation extending over almost entire exposed part of scale. Posterior half of cheek scaled; caudal fin with scales on fin membrane between rays; other fins lack scales. Upper lateral line originating from sensory canal of supracleithrum, running below dorsal margin of body, posteriorly not reaching posterior end of dorsal-fin base. Lower lateral line running on body axis, anteriorly not reaching vertical line through anal-fin origin, posteriorly extending beyond caudal-fin base.
Oral teeth tricuspid, arranged in 9 to 11 irregular rows at anterior parts of upper and lower jaws, making brush-like, broad tooth plate on each jaw; outer and inner teeth indistinguishable in size, shape, or arrangement pattern. Gill rakers short.
Lower pharyngeal jaw of a paratype (MRAC B3-03-P-05, Fig. 4c ) sub-triangular with concave lateral margins Fig. 4 Petrochromis horii n. sp. a Holotype (MRAC B3-03-P-01, female, 137.6 mm SL) after fixation. b Holotype when caught; colour was corrected using Photoshop; white mesh on the fish is a screen net. c Lower pharyngeal jaw (14.83 mm in length) of a paratype (MRAC B3-03-P-05, female, 128.3 mm SL) in dorsal view; the background was trimmed using Photoshop and roundly convex caudal margins on both sides, length 14.83 mm, width 12.63 mm; dentigerous area sub-triangular, length 6.80 mm, width 10.13 mm; teeth villiform.
Body colour pattern. The colour of live fish is described based on two photographs; one is of the holotype that was taken under water when it was caught (Fig. 4b,  female) , and the other is of individuals that were not collected (Fig. 2b, sex unknown) . A part of head anterior to the posterior margin of eye moss green; pale ventrally.
Body with eleven moss green vertical bands from nape to caudal-fin base (the most anterior one combines with the moss-green blot on the head in Fig. 4b) , and a moss green or dark green horizontal broad band on body axis (pale above anus, breaking the band into two parts in Fig. 2b) ; spaces between the bands and ventral part of body pale green. Fins moss green; anterior margin of pelvic fin pale green.
The vertical and horizontal bands are unclear in fixed specimens (Fig. 4a) .
Sexual dimorphism. Apparent differences between sexes were not found in morphometric and meristic characters. The largest female was 1.3 times larger than the largest male in SL, but small sample size precludes a definite conclusion (note: males grow larger than females in all other species of Petrochromis). Given the relatively small size of the males examined, no sexual dimorphism of body shape and colouration was observed. Whether P. horii n. sp. indeed exhibits no (or even reversed) sexual dimorphism in body shape, colouration, or body size clearly requires the examination of a larger sample size of adult specimens.
Distribution. At present, this new species is only known from Kasenga.
Etymology. Named in honour of M. Hori of Kyoto University, Japan; he suggested that this fish might represent an undescribed species.
Key to the seven Petrochromis species
This key was constructed based on specimens larger than *80 mm SL (Table 2) . Therefore, the key morphometric characters are not applicable to smaller individuals. Known maximum SL of each species was drawn from Poll (1956) , Yamaoka (1983b) , and the present study. 
